There was a strong correlation between the consistency metrics and the true accuracy (r = 0.85 and r = 0.70 for DSC and DTA, respectively), indicating that the new method is suitable to automatically infer contour propagation accuracy. In addition, a simple threshold on the consistency metrics enabled accurate automatic identification of introduced errors ( fig 1E) .
Material and Methods: This study was approved by the Ethics Committee. MRI was undertaken on a 70 cm bore system (1.5T MAGNETOM Aera, Siemens) adapted with a home-built flat bed. SEMAC fast-spin-echo (FSE) pulse sequences were developed to approximate the coverage, image quality and contrast of the conventional FSE protocol (WARP works-inprogress software package, Siemens Healthcare). MR and CT images were registered using standard RT software (Pinnacle, Philips); conventional FSE and SEMAC FSE pulse sequences were compared on a purpose-built test object (spine fixation device suspended in gelatine) and on clinical examinations. Six patients with bilateral hip replacements and two patients with metallic fixation devices on the spine were scanned. For the spine fixation devices the visibility of the spinal canal was assessed. For the hip replacement patients, the internal surface of the pelvic girdle was scrutinised. Conventional and SEMAC FSE images were compared to detect relative geometrical distortion.
Results:
The conventional FSE protocol shows extensive areas of signal loss and signal pile up around the spine fixation device test object. Signal loss volume was reduced from approximately 16.0 ± 0.5 cm3 to 12.9 ± 0.5 cm3 when the SEMAC FSE protocol was used. The two spine patients were shown to have metallic implants adjacent to the spine canal, which was partially affected by signal loss in three separate slices for conventional FSE protocols. Using the SEMAC FSE protocol, areas of signal loss and signal pile up are significantly reduced; the spinal canal is visible throughout the scanned volume ( Figure 1) . Geometrical distortion and signal loss were visible in all of 12 hip replacements scanned, but the metal artifacts do not reach the prostate, bladder and the seminal vesicles. In 8 of those hip replacements the signal loss extended to the internal surface of the acetabulum with conventional FSE protocols. Using SEMAC FSE techniques the signal loss is reduced and for only four of the hip replacements it was not possible to visualise the complete internal surface of the pelvic bones.
